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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electronic zoom output image with 
less defect by enhancing the image quality for various image patterns. 
SOLUTION: A processing start picture element decision section 120 and an 
interpolation coefficient arithmetic section 122 decide a processing start picture 
element and a picture element interval after interpolation processing respectively 
depending on a zoom magnification (r) received by a connection line 132 and 
picture element data subjected interpolation processing are given to an 
interpolation arithmetic section 126 via a picture element input section 124. The 



picture element data received by the interpolation arithmetic section 126 are 
subjected to interpolation processing by primary and secondary interpolation and 
a coefficient K used to control an arithmetic output of the secondary interpolation 
is fed from a coefficient setting section 128 to the interpolation arithmetic section 
126, in which the coefficient K is multiplied with the arithmetic output of 
secondary interpolation and the result of multiplication is added to the arithmetic 
result for primary interpolation and the sum is outputted from an output of the 
interpolation arithmetic section 126. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the electronic zoom processor which expands or reduces the image 
which carries out the digital operation of the image data according to the set-up 
zoom scale factor, and is expressed with the image data this equipment A pixel 
decision means to determine the location of a processing initiation pixel 
according to said zoom scale factor, A interpolation multiplier operation means to 
compute pixel spacing after interpolation processing based on the processing 
initiation pixel determined with said zoom scale factor and said pixel decision 
means, Based on the result of an operation of this interpolation multiplier 
operation means, it has the interpolation operation means which carries out 
interpolation processing of said image data. This interpolation operation means 
the 1st interpolation means which interpolates the 1st order of said pixel data - 
this - with the 2nd interpolation means which interpolates the 2nd order of said 
pixel data based on the information given from the 1st interpolation means An 
output-control means to add and output the output of said 1st and 2nd 
interpolation means is included. This equipment is an electronic zoom processor 
which has a multiplier setting means to set up further the 1st multiplier which 
controls the rate of the addition in said output-control means, and is 
characterized by said output-control means adding the processing result of the 
secondary interpolation according to said 1st set-up multiplier to the processing 
result of primary interpolation. 

[Claim 2] It is the electronic zoom processor which this equipment has an 
actuation means to detect actuation of an operator, in an electronic zoom 
processor according to claim 1 , and is characterized by said multiplier setting 
means setting up said 1st multiplier according to the actuation information 
detected with said actuation means. 

[Claim 3] Said output-control means is an electronic zoom processor 
characterized by including the 1st multiplication means which carries out gain 
control so that this addition result may not exceed the predetermined number of 



bits to said addition result in an electronic zoom processor according to claim 1 . 
[Claim 4] Said 1st multiplication means is a zoom processor characterized by 
carrying out gain control according to the monitor result of said 1st monitor 
means including the 1st monitor means which supervises whether, as for said 
output-control means, said addition result exceeded said predetermined number 
of bits in an electronic zoom processor according to claim 3. 
[Claim 5] In an electronic zoom processor according to claim 1 said output- 
control means It has the 2nd multiplication means which carries out the 
multiplication of the 2nd multiplier for an output control to the output of said 2nd 
interpolation means. The result of an operation by the 2nd multiplication means 
and the output of said 1st interpolation means are added, this output-control 
means -- this - Said 2nd multiplication means is a zoom processor characterized 
by carrying out the multiplication of the 2nd multiplier according to the monitor 
result of said 2nd monitor means to the output of said 2nd interpolation means 
including the 2nd monitor means which supervises whether, as for this output- 
control means, said addition result exceeded said predetermined number of bits 
further. 

[Claim 6] In the electronic zoom art which expands or reduces the image which 
carries out the digital operation of the image data according to the set-up zoom 
scale factor, and is expressed with the image data this approach The pixel 
decision process of determining the location of a processing initiation pixel 
according to said zoom scale factor, The interpolation multiplier operation 
process which computes pixel spacing after interpolation processing based on 
the processing initiation pixel determined at said zoom scale factor and said pixel 
decision process, Based on the result of an operation of this interpolation 
multiplier operation means, it has the interpolation operation process which 
carries out interpolation processing of said image data. This interpolation 
operation process the 1st interpolation process which interpolates the 1st order 
of said pixel data - this - with the 2nd interpolation process which interpolates 
the 2nd order of said pixel data based on the information given from the 1st 



interpolation process The output-control process which adds and outputs the 
output of said 1st and 2nd interpolation processes is included. This approach is 
an electronic zoom art which has the multiplier setting process of setting up 
further the 1st multiplier which controls the rate of the addition in said output- 
control process, and is characterized by said output-control process adding the 
processing result of the secondary interpolation according to said 1st set-up 
multiplier to the processing result of primary interpolation. 
[Claim 7] It is the electronic zoom art which this approach has the actuation 
process which detects actuation of an operator in an electronic zoom art 
according to claim 6, and is characterized by said multiplier setting process 
setting up said 1st multiplier according to the actuation information detected at 
said actuation process. 

[Claim 8] Said output-control process is an electronic zoom art characterized by 
including the 1st multiplication process which carries out gain control so that this 
addition result may not exceed the predetermined number of bits to said addition 
result in an electronic zoom art according to claim 6. 

[Claim 9] Said 1st multiplication process is a zoom art characterized by carrying 
out gain control according to the monitor result of said 1st monitor process 
including the 1st monitor process which supervises whether, as for said output- 
control process, said addition result exceeded said predetermined number of bits 
in an electronic zoom art according to claim 8. 

[Claim 10] In an electronic zoom art according to claim 6 said output-control 
process It has the 2nd multiplication process which carries out the multiplication 
of the 2nd multiplier for an output control to the output of said 2nd interpolation 
process. The result of an operation by the 2nd multiplication process and the 
output of said 1st interpolation process are added, this output-control process - 
this -- Said 2nd multiplication process is a zoom art characterized by carrying out 
the multiplication of the 2nd multiplier according to the monitor result of said 2nd 
monitor process to the output of said 2nd interpolation process including the 2nd 
monitor process which supervises whether, as for this output-control process, 



said addition result exceeded said predetermined number of bits further. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic zoom processor 
and electronic zoom art which carry out zoom processing of the video signal 
showing an image by the digital operation, for example, is used for a display, an 
airline printer, etc. which output the image which the edit device into which the 
video signal picturized and acquired by image pick-up devices, such as a video 
camera and an electronic "still" camera, and these image pick-up device is edited, 
and a video signal express, and relates to a suitable electronic zoom processor 
and an electronic zoom art. 
[0002] 

[Description of the Prior Art] Optical zooming to which some image pick-up 
lenses are moved in case a photographic subject is picturized by noncommercial 
image pick-up devices, such as recent years, for example, a video camera etc., 
and a focal distance is changed continuously, and electronic zooming which 
expands electronically the image which carries out the digital operation of the 
video signal picturized and acquired, and the video signal expresses are used 
together, and the thing to which a photographic subject is made to expand and 
reduce free by zoom-in and zoom out is known. 

[0003] From the demand of the simplification of a hard configuration etc., the 
electronic zoom function to perform such zoom processing adopted the 
interpolation approach and linearity (1st order) interpolation by the front-end hold 
of a pixel, and was outputting the image to which the original image was 
expanded, for example. Generally, although the high order interpolation 



processing beyond secondary interpolation could acquire good image quality in 
such interpolation processing, the image with few breakdowns by image quality 
with the primary interpolation which carries out interpolation processing from the 
above-mentioned demand safely to various patterns in the comparatively small 
amount of operations had been obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in primary interpolation, 
there was a problem that the processing result was not necessarily recognized to 
be a good image from the viewpoint of human being depending on the pattern of 
the image which cannot enlarge the dynamic range of the pixel level after 
interpolation processing compared with the processing result by secondary 
interpolation, and is processed in secondary interpolation. 
[0005] For example, when primary interpolation is compared with secondary 
interpolation about the pixel level after interpolation processing, a dynamic range 
is expanded by the direction of secondary interpolation, for example, there is an 
advantage that the edge part of an image is emphasized. However, there was a 
problem that the emphasis may not be appropriate and a breakdown will arise in 
image quality in that case depending on a pattern. 

[0006] This invention cancels the fault of such a conventional technique, raises 
image quality to various patterns, and it aims at offering the electronic zoom 
processor and electronic zoom art which can obtain an electronic zoom output 
image with few breakdowns. 
[0007] 

[Means for Solving the Problem] In the electronic zoom processor which expands 
or reduces the image which carries out the digital operation of the image data 
according to the set-up zoom scale factor, and is expressed with the image data 
in order that this invention may solve an above-mentioned technical problem A 
pixel decision means by which this equipment determines the location of a 
processing initiation pixel according to a zoom scale factor, A interpolation 
multiplier operation means to compute pixel spacing after interpolation 



processing based on the processing initiation pixel determined with the zoom 
scale factor and the pixel decision means, Based on the result of an operation of 
a interpolation multiplier operation means, it has the interpolation operation 
means which carries out interpolation processing of the image data. A 
interpolation operation means The 1st interpolation means which interpolates the 
primary pixel data, and the 2nd interpolation means which interpolates the 
secondary pixel data based on the information given from the 1st interpolation 
means, An output-control means to add and output the output of the 1st and 2nd 
interpolation means is included. This equipment has a multiplier setting means to 
set up further the 1st multiplier which controls the rate of the addition in an 
output-control means, and an output-control means is characterized by adding 
the processing result of the secondary interpolation according to the 1st set-up 
multiplier to the processing result of primary interpolation. 
[0008] In this case, this equipment has an actuation means to detect actuation of 
an operator, and a multiplier setting means is good to set up the 1st multiplier 
according to the actuation information detected with the actuation means. 
[0009] Moreover, an output-control means is good to include the 1st 
multiplication means which carries out gain control so that this addition result 
may not exceed the predetermined number of bits to an addition result. 
[0010] In this case, an addition result is still better for the 1st multiplication means 
to carry out gain control of whether the output-control means exceeded said 
predetermined number of bits according to the monitor result of the 1st monitor 
means including the 1st monitor means to supervise. 
[0011] Moreover, an output-control means has the 2nd multiplication means 
which carries out the multiplication of the 2nd multiplier for an output control to 
the output of the 2nd interpolation means. An output-control means adds the 
result of an operation by the 2nd multiplication means, and the output of the 1st 
interpolation means. It is good to carry out the multiplication of the 2nd multiplier 
to which the 2nd multiplication means followed the monitor result of the 2nd 
monitor means including the 2nd monitor means which supervises whether the 



output-control means exceeded the number of bits predetermined in an addition 
result further to the output of the 2nd interpolation means. 
[0012] Moreover, in order that this invention may solve an above-mentioned 
technical problem, according to the set-up zoom scale factor, carry out the digital 
operation of the image data, and the image expressed with the image data is set 
to the electronic zoom art expanded or reduced. The pixel decision process that 
this approach determines the location of a processing initiation pixel according to 
a zoom scale factor, The interpolation multiplier operation process which 
computes pixel spacing after interpolation processing based on the processing 
initiation pixel determined at the zoom scale factor and the pixel decision process, 
Based on the result of an operation of a interpolation multiplier operation process, 
it has the interpolation operation process which carries out interpolation 
processing of said image data. A interpolation operation process The 1st 
interpolation process which interpolates the primary pixel data, and the 2nd 
interpolation process which interpolates the secondary pixel data based on the 
information given from the 1st interpolation process, The output-control process 
which carries out ** <TXF FR=0001 HE=250 Wl=080 LX=0200 LY=0300> ** of 
the output of the 1st and 2nd interpolation processes, and outputs it is included. 
This approach has the multiplier setting process of setting up further the 1st 
multiplier which controls the rate of the addition in an output-control process, and 
an output-control process is characterized by adding the processing result of the 
secondary interpolation according to the 1st set-up multiplier to the processing 
result of primary interpolation. 

[0013] In this case, this approach has the actuation process which detects 
actuation of an operator, and a multiplier setting process is good to set up the 1st 
multiplier according to the actuation information detected at the actuation process. 
[0014] Moreover, an output-control process is good to include the 1st 
multiplication process which carries out gain control so that this addition result 
may not exceed the predetermined number of bits to an addition result. 
[0015] In this case, it is still better for the 1st multiplication process to carry out 



gain control according to the monitor result of the 1st monitor process including 
the 1st monitor process which supervises whether the output-control process 
exceeded the number of bits predetermined in an addition result. 
[0016] Moreover, an output-control process has the 2nd multiplication process 
which carries out the multiplication of the 2nd multiplier for an output control to 
the output of the 2nd interpolation process. An output-control process adds the 
result of an operation by the 2nd multiplication process, and the output of the 1st 
interpolation process. It is good to carry out the multiplication of the 2nd multiplier 
to which the 2nd multiplication process followed the monitor result of the 2nd 
monitor process including the 2nd monitor process which supervises whether the 
output-control process exceeded the number of bits predetermined in an addition 
result further to the output of secondary interpolation processes. 
[0017] 

[Embodiment of the Invention] Next, one example of the electronic zoom 
processor by this invention and an electronic zoom art is explained to a detail 
with reference to an accompanying drawing. One example of the electronic zoom 
processor with which the electronic zoom art by this invention was applied is 
shown in drawing 1 . electronic zoom processor 100 in this example It is the 
signal processor which outputs the video signal showing the image which carried 
out the sequential input of the pixel data of a former image, carried out the digital 
operation of these by the interpolation interpolation operation, and was expanded 
or reduced. For example When applied to image pick-up devices, such as a 
video camera or an electronic "still" camera They are the buffers 300, such as a 
frame memory or a field memory, about the signal which carried out zoom 
processing and which was processed in response to the video signal from an 
image pick-up system as shown in drawing 3 . It accumulates and outputs to a 
finder and a record reversion system. 

[0018] Especially, it is the electronic zoom processor 100 of this example. It has 
the big description at the point of performing zoom processing which 
corresponded to the image of various patterns flexibly, by it not only performing 



interpolation processing, but switching primary interpolation and secondary 
interpolation and performing these in-between interpolation data processing. In 
addition, the part which does not have the direct relation to this invention in the 
following explanation omits illustration and its explanation, and the reference 
mark of a signal line is expressed with the reference number of the appearing 
path cord. 

[0019] In a detail, it is the electronic zoom processor 100 of this example. As 
shown in drawing 1 , it is the processing initiation pixel decision section 120. 
Interpolation multiplier operation part 122 Pixel input section 124 Multiplier K for 
setting up the ratio of the interpolation operation part 126, and primary 
interpolation and secondary interpolation Interpolation operation part 126 The 
multiplier setting section 128 to give Control unit 130 It has. 
[0020] Processing initiation pixel decision section 120 It is a path cord 132 about 
the zoom scale factor r set up in the non-illustrated zoom scale-factor input 
section. It minds, and it inputs, and it is the operation part which determines the 
location R of the processing initiation pixel of a former image (x y) in response to 
this zoom scale factor r, for example, the microprocessor for data processing etc. 
is effectively applied with a video camera, this processing initiation pixel decision 
section 120 **** - the number of pixels of the image of capacity, such as a frame 
memory which accumulates the former image in the number of pixels or digital 
processor of CCD (Charge Coupled Device) of a video camera, for example, to 
origin MxN it gives - having - **** - moreover, the number of pixels after zoom 
processing mxn It is given from the numbers of pixels, such as a display. The 
numbers M and m of pixels which serve as known from the relation of the several 
m pixel after the zoom processing which integrates the zoom scale factor r the 
twice of 1/2 of the number M of pixels of a former image, i.e., the difference of the 
center position of a former image, and the location Rx of a processing initiation 
image, and is horizontally obtained in this example, for example And the location 
Rx of a processing initiation pixel is computed by counting backward from the 
zoom scale factor r. Similarly, they are a several Ns vertical pixel and n. And it 



asks for the vertical position Ry of a processing initiation pixel from the zoom 
scale factor r. Processing initiation pixel decision section 120 It is a path cord 134 
about the pixel location for which it asked. It minds and is the interpolation 
multiplier operation part 122. It outputs. 

[0021] interpolation multiplier operation part 122 the first pixel - the processing 
initiation pixel decision section 120 from -- a pixel location -- the interpolation 
multiplier d - carrying out - interpolation operation part 126 It is the location 
arithmetic circuit which computes the location between the input pixels of 
correspondence by supplying and carrying out sequential addition of the value at 
equal intervals computed in the zoom scale factor r and the distance between 
pixels of a former image in the pixel after it in the location of the pixel for which it 
asked. In this example, as shown in drawing 6 , the value at equal intervals 
computed in the zoom scale factor r and the distance between pixels of a former 
image is received as zoom scale-factor data, for example, and it is an adder 600 
about this. While minding and outputting, it is an adder 600 about the data. It is 
formed in the circuit which feeds back, adds with the following value and is 
outputted again. Adder 600 8 bits when it is an adder circuit and an aggregate 
value exceeds 8 bits, it is the pixel input section 124 about a carry bit C. It 
supplies. The carry bit C is used for the following input pixel's beginning to read, 
or reading and throwing away. Specifically, it is the distance between pixels of a 
former image 28= 256 It carries out and is the zoom scale factor r= 1 .31 . If it 
carries out The distance between pixels to find is 256 / 1.31**195. It becomes 
and is 195. Distance is added to the last pixel location one by one. 256 When it 
exceeds, it is the pixel input section 124. A carry bit C is supplied, pixel 
incorporation is performed, and it is 256. It is the interpolation operation part 126, 
using as the interpolation multiplier d the value (8 bit part of low order) which is 
not filled. It supplies. Moreover, a zoom scale factor is r= 0.66. If it carries out, the 
distance between pixels to find 256 / 0.66**387 It becomes and is 387. Distance 
is added to the last pixel location one by one. 256 the case where it exceeds -- 
the pixel input section 124 a carry bit C -- supplying - this carry bit -- adder 600 



from - until it is no longer outputted - reading **** of a pixel -- the pixel input 
section 124 While carrying out 256 It is the interpolation operation part 126, using 
as the interpolation multiplier d the value which is not filled. It supplies. 
[0022] drawing 1 -- returning - the pixel input section 124 The processing 
initiation pixel decision section 120 from -- an operation value and interpolation 
multiplier operation part 122 from -- it is the pixel read-out circuit which reads the 
pixel of a former image one by one following a carry bit C. Pixel input section 124 
It is a path cord 125 about the read pixel data. It minds and is the interpolation 
operation part 126. It outputs. 

[0023] interpolation operation part 126 The pixel input section 124 from - the 
pixel value of the outputted former image - interpolation multiplier operation part 
122 The multiplication of the outputted interpolation multiplier d is carried out. 
from - As it is the main arithmetic circuit which calculates the value of a 
interpolation pixel and this example shows to drawing 2 the 1st interpolation 
processing section 202 which mainly performs primary interpolation This 
interpolation processing section 202 The 2nd interpolation processing section 
204 which performs secondary interpolation processing having - further -- 
interpolation operation part 126 Multiplier 206 which carries out the multiplication 
of the multiplier K to the output of the 2nd interpolation processing section 204 
This multiplier 206 An output and the 1st interpolation processing section 202 
Adder 208 which adds and outputs an output The included output-control section 
210 It has. Namely, interpolation operation part 124 in this example It is 
constituted according to the interpolation (interpolation) formula of Newton 
described below. 

[0024] First, interpolation operation part 126 It calculates by dividing into a 
horizontal direction and a perpendicular direction to the two-dimensional image 
inputted, and the secondary interpolation operation (nine-point interpolation) as 
shown in drawing 9 is performed to 9 pixels which adjoins as a result. At this time, 
since arithmetic part is the same in a horizontal direction and a perpendicular 
direction, when the interpolation formula of Newton is applied to adjoining 3 



pixels (XO, X1 , X2), this interpolation operation is expressed with a degree type 

(1). 
[0025] 
[Equation 1] 

Y (X) XO, = f[X0]+(X-X0) f[X1]+(X-X0) (X-X1) f [XO, X1, X2] ... (1) 
however, f [XO] = Y - Of [XO, X1] =/(Y1-Y0) (X1-X0) f [XO, X1 , X2] = X1 and 
{f[X2]-f[X0, X1]}/(X2-X0) it is . 

[0026] Here, a formula (1) is [0027] when it sets with pixel spacing distance =1 by 
the formula (1). 
[Equation 2] 

Y (X) = Y1(X-X1)+Y0 (X1-X)+1 / 2 (X-XO) (X-X1) (Y2-2Y1+Y0) ... (2) 
** - it can deform like. 

[0028] interpolation operation part 126 of this example **** - fundamentally, it is 
considering as the configuration which carries out the multiplication of the 
multiplier K (0>=K>=1) to the secondary term of a formula (1). That is, [0029] 
[Equation 3] 

Y (X) = Y1(X-X1)+Y0 (X1-X)+K/2 (X-X0) (X-X1) (Y2-2Y1+Y0) ... (3) 
It comes out. 

[0030] On the other hand, the pixel control for expansion/contraction of the image 
in an electronic zoom function considers in a formula (2) that X-X1 is the distance 
between pixels, and is d = (X-X1). It is [0031] when it sets. 
[Equation 4] 

Y (X) = Y1d+Y0(1-d) +K/2(Y2-2Y1+Y0) d (d-1) ... (4) 
It becomes. 

[0032] Therefore, distance d between pixels after interpolation When it is less 
than one value, it becomes expansion processing, and it is the distance d 
between pixels. At the time of the value exceeding 1, it becomes contraction 
processing. For example, the control at the time of expansion is the distance d 
between pixels. Sequential addition is carried out and it is d = 1. Whenever it 
becomes, the pixel which adjoins is read, and at the time of contraction, it is d. 



Control which reads and throws away a pixel is performed until it becomes less 
than one. Interpolation operation part 126 in this example Further, the formula (4) 
is deformed and constituted, as shown in a degree type (5). Namely, [0033] 
[Equation 5] 

Y (X) = d+Y(Y1-Y0) O+K/2 {(Y2-Y1) d-(Y1-Y0) d} (d-1) ... (5) 
It comes out. 

[0034] Thus, at this example, it is a multiplier K to the secondary term of a 
formula (5). By carrying out multiplication, it is a multiplier K about the degree of 
the value by the term over the whole formula. It can respond and adjust. 
[0035] interpolation operation part 126 having expressed in the arithmetic circuit 
indicates this formula (5) to be to drawing 2 it is . this drawing shows -- as - the 
1st interpolation processing section 202 the configuration corresponding to the 
primary term "d+Y (Y1-Y0)0" in said formula (5) - it is - moreover, the 2nd 
interpolation processing section 204 The output-control section 210 It is a 
configuration corresponding to the secondary term "+K/2 {(Y2-Y1) d-(Y1-Y0) d} 
(d-1)" in a formula (5). 

[0036] the 1st interpolation processing section 202 The 2nd interpolation 
processing section 204 Delay circuit 220 Output 222 it connects - having -- for 
example, horizontal 2 pixels (Y1, Y0) ******** -- it is the interpolation circuit which 
performs primary interpolation, this interpolation processing section 202 Input 
222 Delay circuit 228 which the appearing pixel is delayed and is outputted to an 
output 230 Delay circuit 220 Difference Y1-Y0 of the delayed pixel Y1 and the 
pixel Y0 delayed in the delay circuit 228 It calculates. Y1-Y0 Output 234 
Subtractor 232 to output Subtractor 232 from -- Y1-Y0 outputted Interpolation 
multiplier d given from the interpolation multiplier operation part 124 ( drawing 1 ) 
Multiplier 236 which carries out multiplication Multiplier 236 Output 238 Delay 
circuit 228 Output 230 Adder 240 to add It contains. Adder 240 An output 224 is 
the output-control section 210. Adder 208 It connects. 
[0037] The 2nd interpolation processing section 204 Interpolation processing 
section 202 For example, it is the interpolation circuit which performs secondary 



interpolation about horizontal 3 pixels (Y2, Y1 , YO). This interpolation processing 
section 204 Delay circuit 220 The pixel Y2 and delay circuit 220 which are 
inputted Difference Y2-Y1 with the delayed pixel Y1 It calculates. Y2-Y1 Output 
240 Subtractor 242 to output Subtractor 242 from - Y2-Y1 outputted 
Interpolation multiplier operation part 124 from - interpolation multiplier d given 
Multiplier 244 which carries out multiplication this multiplier 244 Output 246 
Multiplier 236 Output 238 Subtractor 248 which calculates a difference this 
subtractor 248 Output 250 (d-1) / 2 multiplication - carrying out - output 226 
Multiplier 252 to output Interpolation multiplier operation part 122 from - 
interpolation multiplier d given from - (d-1) / 2 a value - computing - multiplier 
252 Arithmetic circuit 254 to output It contains. 226 of the interpolation 
processing section 204 Output-control section 210 Multiplier 206 It connects. 
[0038] this multiplier 206 The interpolation processing section 204 from - 1/2 
{(Y2-Y1) d-(Y1-Y0) d} (d-1) outputted the value to express -- receiving - the 
interpolation multiplier setting section 122 from - the multiplier K (0<=K<=1) 
given -- multiplication - carrying out - that result of an operation - adder 208 It 
outputs. Adder 208 Output 224 of the interpolation processing section 202 
Multiplier 206 An output is added and the result of an operation is outputted as a 
pixel after pixel interpolation. 

[0039] drawing 1 - returning - interpolation operation part 126 Multiplier K The 
multiplier setting section 128 to output this example - the input 136 Connected 
control unit 130 from - the multiplier according to the information notified -- 
interpolation operation part 126 It outputs. Control unit 130 According to the 
directions inputted into the dial which adjusts the image quality at the time of an 
electronic zoom by the operator, for example, it is the multiplier setting section 
128 about the accommodation information according to the actuation. It sends 
out. Multiplier setting section 128 Multiplier K according to the notified 
accommodation information Interpolation operation part 126 It outputs. Moreover, 
the multiplier setting section 128 The accommodation information according to a 
pattern is received from the system-control section with which for example, the 



image pick-up device was equipped, and it responds to this accommodation 
information, and is a multiplier K. It may be constituted so that it may set up. 
Thus, multiplier K used by the interpolation operation part 126 in this example 
according to the pattern of the photographic subject to picturize It can be set as 
arbitration. 

[0040] Electronic zoom processor [ in / by the above configurations / this 
example ] 100 Actuation is explained below. First, when an operator sets up the 
zoom scale factor r through the zoom scale-factor input section, it is the 
processing initiation pixel decision section 120. The numbers M and N of pixels 
of a former image And the several m pixel after zoom processing and n The 
location of the read-out initiation pixel in the former image which is based and is 
supplied from an image pick-up system or a frame memory of a camera etc. is 
determined, and it is the pixel input section 124. It supplies. 
[0041] for example, the case where expansion processing is performed - the 
processing initiation pixel decision section 120 the direction of a horizontal 
scanning -- setting - several pixels - M and m respectively - 640 ** - carrying 
out - a several Ns vertical pixel and n 480 ** - carrying out - zoom scale factor 
r= 1 .31 ** ~ if it carries out - location (Rx, Ry) of a processing initiation pixel ** 
(75 56) It computes, the processing initiation pixel decision section 120 the 
computed pixel location - the pixel input section 124 The pixel input section 124 
which notified and received this **** -- first -- the pixel -- reading -- subsequently - 
- location (76 56) of a degree And (77 56) a pixel -- one by one ~ reading 
appearance - carrying out - the interpolation processing section 126 Delay 
circuit 220 It supplies. 

[0042] Interpolation pixel operation part 126 which received the processing 
initiation pixel R It is a delay circuit 220 about an input pixel. A delay output is 
carried out and it is a delay circuit 220 further. It is a delay circuit 228 about an 
output. A delay output is carried out. Delay circuit 220 An output (Y1) is a delay 
circuit 228. An output (Y0) is a subtractor 232. It subtracts and is the output (Y1- 
YO). Multiplier 236 It is given and is a transform coefficient d to this. Multiplication 



is carried out. this result of an operation (Y1-Y0) d - further - adder 240 Delay 
circuit 228 from - it outputs - having had (Y0) - it adds - having - that result-of- 
an-operation (Y1-Y0) d+YO Adder circuit 228 One input is supplied. 
[0043] On the other hand, it is a delay circuit 220. An output (Y1) and pixel data 
(Y2) are a subtractor 242. It is inputted and is the difference (Y2-Y1). It is 
computed and is the result of an operation (Y2-Y1). Multiplier 244 Transform 
coefficient d Multiplication is carried out. This result of an operation (Y2-Y1) d 
and multiplier 236 A difference with an output (Y1-Y0) d is a subtractor 248. It 
calculates and is that result of an operation {(Y2-Y1) d-(Y1-Y0) d}. Multiplier 252 
It is inputted. 

[0044] multiplier 252 the input of another side - arithmetic circuit 254 from -- (d- 
1) / 2 it gives - having - **** - this value and subtractor 248 Output 250 
Multiplication is carried out. multiplier 252 The results of an operation 1/2 {(Y2- 
Y1) d-(Y1-Y0) d} (d-1) Path cord 226 minding -- multiplier 206 it inputs - having - 

- this value and the multiplier setting section 128 from - multiplier K set up 
Multiplication is carried out. This result of an operation is an adder 208. It is 
inputted into the input of another side, adder circuit 208 **** -- d+Y (Y1-Y0)0 
corresponding to the primary term in said formula (5) K/2 {(Y2-Y1) d-(Y1-Y0) d} 
(d-1) corresponding to the secondary term It is added and is outputted as pixel 
data after the addition result interpolating. 

[0045] consequently, the multiplier setting section 128 from - multiplier K a value 

- K= 0 the result of an operation [ in / when set up / the secondary term of a 
formula (5) ] - "0" it becomes and inputs into an adder circuit 208 substantially - 
not having - adder circuit 208 Only the result of an operation [ in / in an output / 
the primary term of this formula (5) ] is outputted. Moreover, K= 1 Multiplier 
setting section 128 When set up, it is the interpolation processing section 204. 
The calculated result of an operation is an adder 208 as it is. The result of an 
operation which was inputted and added the secondary term to the primary term 
in a formula (5) is the interpolation operation part 126. It is outputted as an output. 
Furthermore, the multiplier setting section 128 Set-up multiplier K When it is (0> 



K>1), the in-between value of the primary term and the secondary term in said 
formula (5) is outputted as pixel data after pixel interpolation. The above 
actuation explains horizontal processing. It is necessary to perform same 
actuation perpendicularly. In this case, delay circuit 220 shown in drawing 2 And 
228 The thing replaced with the delay elements (for example, Rhine memory 
etc.) of 1 horizontal scanning line unit is used. In addition, either level and a 
perpendicular direction may be processed first. 

[0046] Consequently, set-up multiplier K "1" It is equal, or the pixel data after the 
interpolation processing in which the data-processing result of secondary 
interpolation was fully reflected when close to it are outputted, and it is a 
multiplier K conversely. "0" It is equal, or when close to it, the pixel data after the 
interpolation processing with the property of primary interpolation are obtained 
greatly. Therefore, especially in the case of the former, as shown in drawing 7 , 
the pixel data after large interpolation of a dynamic range can be obtained. 
[0047] Moreover, this multiplier K Since it can carry out adjustable [ of that 
dynamic range ] by making it change, the dynamic range according to a pattern 
can be obtained by choosing the multiplier according to an input image 
appropriately. This is the value of a multiplier K, when it means that it can carry 
out adjustable [ of the degree of the emphasis in the edge part of an image ] and 
an image fails by the image and emphasis which do not need to emphasize "0" 
Or it is good to choose the value near it. Moreover, it is a multiplier K when an 
input image is a flat image. It is a value "1" Or by choosing the value near it, the 
image with which the profile part was emphasized moderately is obtained. These 
respond to the method of an image expression of the image, and are control 
units 130. Selection adjustment can be carried out by operating it at arbitration. 
Moreover, when evaluation of image quality changes, for example according to a 
zoom scale factor, it is made for that zoom scale factor to be interlocked with, 
and it is a multiplier K. It can also be made to be able to change and image 
quality change at the time of zooming can also be lessened in this case. 
Moreover, they are a zoom scale factor and a multiplier K in this way. By making 



it interlock, the emphasis processing according to a zoom scale factor also 
becomes possible. 

[0048] The pixel by which interpolation and zoom processing were carried out as 
mentioned above is outputted as a pixel expanded or reduced, as the example is 
shown in drawing 10. this drawing -- horizontal direction 640 A pixel and 
perpendicular direction 480 The example of expansion (upper case) which 
zoomed in the image of a pixel 1.31 times, and 1024 pixels of horizontal 
directions and a perpendicular direction 512 as the example of contraction (lower 
berth) which reduced the image of a pixel by 0.66 times having been shown, and 
having mentioned above the pixel data after each pixel interpolation - the 
multiplier setting section 128 from - according to the given multiplier, the 
dynamic range is expanded, respectively. In this drawing, the chain line shows 
correspondence of the pixel in primary interpolation. 
[0049] Since primary interpolation is linear interpolation when this situation is 
returned to drawing 7 , a dynamic range is narrow as compared with secondary 
interpolation. In secondary interpolation, it turns out that it receives horizontally, 
for example, and it is expressed by the secondary curve, the value of the pixel 
maximum and minimum spreads, and the dynamic range is expanded since it is 
three-point interpolation. [ the ] At this example, it is the multiplier setting section 
128 about this dynamic range. Multiplier K to depend It was able to respond and 
carry out adjustable. 

[0050] Especially at the example explained above, it is a multiplier K. Since the 
rate of secondary interpolation increased when it was set as a large value, there 
was an advantage that the dynamic range after interpolation processing was 
expanded. However, when overflow occurs in the latter digital disposal circuit 
which processes the image data after interpolation processing, it is the 
interpolation operation part 126. This problem is solved by connecting the 
multiplier for gain control to an output. 

[0051] When the image data before interpolation processing is data expressed 
with 8 bits, this dynamic range is expanded and, specifically, the pixel data after 



interpolation processing may turn into 9-bit data. When the latter signal- 
processing system was constituted considering 8 bits as a premise, as it followed, 
for example, it was shown in drawing 8 , it is the output-control section 210. To 
the output of an adder 208 ( drawing 2 ), it is a control signal G. Multiplier 800 
which responds and carries out gain control It connects, this control signal G For 
example, adder 208 Supervisory circuit 802 which supervises an output it 
generates -- having - supervisory circuit 802 Adder 208 from - the control signal 
which carries out gain control so that it may become data this [ whose ] is 8 bits, 
when the pixel data (8 bits or 9 bits) outputted are judged and 9 bit data are 
inputted - multiplier 800 It outputs. In this case, supervisory circuit 802 It is good 
to generate a control signal which carries out high brightness compression of the 
inputted pixel data. Moreover, supervisory circuit 802 The control signal which 
carries out gain control of all the input pixel data more than constant value at a 
fixed pixel value is generated, and it is a multiplier 800. You may have the limiter 
control function to supply. Multiplier 800 Control signal G given from the 
supervisory circuit 802 Multiplication is carried out to 9 inputted bit data, 8 bit 
data are created, and it is the interpolation operation part 126 about this. It 
outputs as an output. 

[0052] moreover, supervisory circuit 802 The interpolation multiplier setting 
section 128 from - outputted multiplier K It may input and you may have the 
function to correct this according to a monitor result. Specifically, a supervisory 
circuit 802 is the multiplier K inputted when 9-bit data were detected. It is a 
multiplier 206 about multiplier K' which reset up the value smaller than it. It 
supplies and is an adder 208. The dynamic range after interpolation processing 
is controlled so that an output does not exceed 8 bits. In this case, control signal 
G Multiplier 800 which carries out adjustable magnification You may be, although 
you may not be. Multiplier 800 When it is, in the condition of having made 
secondary interpolation moderately effective, gain control of the output can be 
carried out, consequently the overflow in a latter processing circuit can be 
prevented. 



[0053] Moreover, as the above-mentioned example shows to drawing 3 , the 
video signal from the image pick-up system of a camera is received, and it is a 
buffer 300. It constituted so that it might accumulate, but in this invention, as 
shown in drawing 4 or drawing 5 , you may apply to processors other than an 
image pick-up device, in this case, the example applied to the common 
processor in drawing 4 - it is -- store circuits 400, such as a field memory or a 
frame memory, the video signal from a videocassette recorder or a video camera 
-- accumulating - this memory 400 from - a video signal -- the sequential above- 
mentioned zoom processor 100 Zoom processing is read and carried out and it 
outputs as an image expanded or reduced to the regenerative apparatus etc. It is 
the configuration applied when performing and outputting special processing of 
reversal, rotation, etc. to the image which carried out zoom processing in drawing 
5 further. Memory (A) 400 It is the above-mentioned electronic zoom processor 
100 about the once accumulated image. Are beginning to read one by one and 
zoom processing is performed, the image - the 2nd memory (B) 500 It 
accumulates, where it accumulated in the address of arbitration and special 
processing of reversal of an image, rotation, etc. is performed, and reading 
appearance is carried out one by one, and it outputs. 
[0054] 

[Effect of the Invention] Thus, since the degree of primary interpolation and 
secondary interpolation can be adjusted according to the 1st multiplier set up by 
the multiplier setting means according to this invention, the degree of the 
emphasis in the edge part of an image can be made adjustable, image quality 
can be raised in still more various patterns, and electronic zoom output drawing 
with few breakdowns can be obtained. Moreover, since it carried out adjustable 
[ of the degree of an improvement of these frequency characteristics ] while the 
frequency characteristics after the needy interpolation processing had been 
improved by the conventional method, it became possible to choose a better 
interpolation condition to various patterns. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the electronic zoom 
processor by this invention. 

[Drawing 2] It is drawing showing an example of the internal configuration of the 
interpolation processing section in the example shown in drawing 1 . 
[Drawing 3] It is the block diagram showing a configuration in case the electronic 
zoom processor by the example shown in drawing 1 is applied to an image pick- 
up device. 

[Drawing 4] It is the block diagram showing a configuration in case the electronic 
zoom processor by the example shown in drawing 1 is applied to a common 
image processing system. 

[Drawing 5] It is the block diagram showing a configuration in case the electronic 
zoom processor by the example shown in drawing 1 is applied to the image 
processing system which gives special effect. 

[Drawing 6] It is the block diagram showing the example of a configuration of the 
interpolation multiplier operation part in the example shown in drawing 1 . 
[Drawing 7] It is drawing showing the difference of the dynamic range of a pixel 
processed with primary interpolation and secondary interpolation, respectively. 
[Drawing 8] It is the block diagram showing other examples of a configuration of 
the output-control section shown in drawing 2 . 

[Drawing 9] It is drawing showing the interpolation processing by secondary 
interpolation notionally. 

[Drawing 10] It is drawing showing an example of the pixel location after pixel 
interpolation processing. 
[Description of Notations] 



100 Electronic Zoom Processor 

120 Processing Initiation Pixel Decision Section 

122 Interpolation Multiplier Operation Part 

124 Pixel Input Section 

126 Interpolation Operation Part 

128 Multiplier Setting Section 

130 Control Unit 
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er*a*5fc£"W*BB»B»©?-l'*n7 , Q 

S5120 T*tt, fct7lWrtrT**y7©CCD (Charge Coupl 
ed Device) OHMkSfclir <r 5^WBI8B?<D7eB 

sjisss hxn jt^tenrfcy. sfc* x-^»s§m> 
suss mxn BaiSfl&£«>BB8*re$*6ftT 

H^aMfl) 2 #<z>i x o* y TEHfijoD^'&ifiHtffiasi 

&ilfl!©<JiBRx<t©M©2fglcX-Ate$ r *9»LT 
»Sft*X-A*Wlft©B»»m©BflHr5* BS5EPt& 

sB£BS0>fD:BRx«Bii]-r3. sttic. sB^fiofl 

SRy£*i6*„ BSH£BB%£8120 tt, SttfcflB 
ttB«£BBl34 *ftLT*nffftBB»122 KHJ*rf 

[002 1] BHfli&£BSl22 li s SfflOBBTliffl 
SH&BB*£S120 fre<Dil^ffi®^ffiF5«ad <!: L 
Tffiffl«»a5126 iCttttU *titt»<DBB?ttX-i» 
fg$ r t7tB«OBSRBSg»tCTWa*n5«BW©fii 
^fcBBOBBKNB^BLTttftDAftBBB 

7©ttB*fia-rsttH5iiWSB-c?J65. *bbbt 

tt. fctxlf. H6lc^-rJ:5lcX-Ikfg*ri:7cBfli 
©H^H!§!8«CT»tii*tl5liraBI<Dfil*X-Afg*T 
-♦tLTB»t* Cft*tt»B600 *rtLTtt*rt-*fc 
<tt.lt. f-Oy-^WPBBeoo tc7-r-K/^y^LT 
aoB<tllD»LTIItfHl73r40ttlcT«i8**iTl^ 
5, JJPR8600 (4, fctjltfeey h<DBBBB7» 

y, BBfflff 8 if » h*Bjife»dtc*+ y-e* KC 

«BlgA73g|5124 (CfMTS. *®++y-lfy hC 
it. ^©A73B«Ott*ttL> *fcttB3MiTi=«ffl* 
tl*. 7cE«!©illgH!gB*28=256 it 

Tn X-Afi»r=1.31 $tt$B£H£ftti 
256/1.31^195 tfty, 195 OBB4rB%BB«>BBtt 
HlcJiP»LT. 256 *BAycB^tcBBA*SP124 tc* 
*y-tf>y KC*«BLTBBBa**f5ftl\ 256 (c 
B/fcfttMl (Tffi8i;yh»#) SttflttBd&LTff 
WmWm26 lc«t*ST5. *fcs X-A«*#r=0.« 
tTZt. «»«BBBEB», 256/0. 66% 387 tft 
y, 387 QEBSBftiQBQBBttBlcBBLTs 256 
*ffiS.fc«^l::li«A73SIJ124 ic**y-lfy hC«B 
BU htfBBB600 6^tt73*n«: 



I 
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twc 256 tzmit*w*MmmdtLTimmn 

gP126 im&tZo 

[0 0 2 2] ElllCMoT, SifgA7jgin24 it. timm 

x«M»air»RRttisn7S«. ®if§A*ja5i24 »r 

*ffiLfcil$x-**«!Bi*!l125 %/>LTffilffljSSSi512 
6 (cB*r*. 

[0023] ffnswsi26 it. bxattoi24 »eu 
^*n/c7uii«oH«fiiij:ffipafi6a3i©aJi22 frsma 

*nfc»IBfl»d**»LT* «BHJI6a)fl*ailW* 
±58*0857* »J . *«H 2 fcaVr J: 

£ici%«n«»tt3tti«>ttn«HiS202 t. 

Y(X) = f [Xo3 + (X-Xo) f CXo. X i ] + (X-Xo) (X-X l ) f [Xo. X 1 , X2] • • • (1) 

<iu ftxoi = yo 3s<t. a (D «x 

f[Xo.Xi] = (Yi-Yo)/(Xi-X 0 ) [0 0 2 7] 

f [X0.X1.X2] = {f[Xl,X2M[Xo.Xi]}/(X2-Xo) [&2] 
[0 0 2 6] ZZT. jg, (1) lCTilimPaHSS§SI= 1 

Y(X) = Yi(X-Xi)+Yo(Xi-X) + 1/2(Y2-2Yi+Y 0 )(X-Xo)(X-Xi) • • • (2) 

[0028] tmnavommmmne z-it. s*wic [0029] 

it. jH (1) CD2^©atc^U (O^K ^1)*SI [»3] 

Y(X) = Yi(X-Xi)+Yo(XrX) + K/2(Y2-2Yi+Yo) (X-Xo) (X-X1) * * * (3) 
T*i&£„ *BBSI»i:llftLT» d =(X-Xi) tiS<£. 

[0 0 3 0]-^ «?X-A«MHc£t*«nft<l!)tt* [003 1] 

/m>)\<Otztb<D®mimtjX, (2) fcfcl^T. X-Xi^H [»4] 

Y(X) = Yid+Yo(1-d)+K/2(Y2-2Yi+Yo)d(d-1) • • • (4) 



m 2 (ommwrnmoAomtucm. k zmmtzmnm 

06 CCOSg8g206 OtU^<!:miOfliHSaSSI5202 

<Dtnti£ZMnLTmt)tzi}m%2w tzt&tomi 
hsmisim it. ;wcisi<is-r*Newton<z>*f na gw) a 

[0 0 2 4] £3\ «IBB3i»aJ126 (CA73*n5 2^7C 

■ttictt tmmxfat it wtTftmrn 

t\ £JII<hLTI$£TS9iIifgU:ttL-J\ El 9 ICtVT J: 
5fc23fc©ttiR8giW (9£*ifi3) fcftfc-Po dcD^^jS 

n&mt. *W5fatmmi5fitT*it®-T°&zrctb. 

mmtZ 3 @j|g(Xo, Xi. X2) K»LTNewton<7>ffi|igii5t£ 
STtitt^tx zomSWtt&iC (1) lzT&t>*ft 

[002 5] 
[»1] 



1 *mctzzzTmmm*mTz>$m*'tt : 3. 

«6«yH:te^5ffiH/1l*aJ126 tt, iC (4) fcJSK, # 

it (5) izTfitzoicgmLzmtftttx-z^Zo ?%t> 

[003 3] 
[«5] 

Y(X) = (Yi-Yo)d+Yo+K/2{(Y 2 -Yi)d-(Yi-Yo)d}(d-1) • • • (5) 



[0032] &oTmffl&<D®%®&m & i mtom 

■XIHStd *«fc«||LT«>«N d = 1 tKZCtiC 



[0 0 3 4] C(D£?fc*§iMIJT*U\ ^ (5) <D2^ 

[0 0 3 5] iKDiC (5) fcjSttElBKTSitoLfcatf 
EI2(C;jVtffiffl>ftSg|S126 T«5o PEIfrStofra<J:-5 

ffi 1 ©*t fig«msi5202 i*. hOies: (5) rcsitsi 
vwm r(Yi-Yo)d+Yo j icttfcrzm&-v&v. 

SI2(DffiHiaSSP204 £ffi*l$iJftJg|S210 £1*5* (5) (C 
J5W-5 2^(D]S r+K/2{(Y2-Yi)d-(Yi-Y0)d}(d-1)j left 

[0 0 3 6] mi ©fflK5QSSP202 it. H 2 ©ffilSaUI 



SP204 oaSSK220 ©HJ7J222 fcJgRStV fc£;ltf 
*¥*|p]fl)2lilg(Y1. YO) (CO^T 1 WtS^frfc-pffi 
KlUffiT^^, C(D*f^fiiag|5202 «A*J222 KJIfen 
3ili&£5!ii£tfTlti7j23OlCffifi?£ai£0S8228 

ii®Is]»220 lCT3iffi*nfcliSY1i:3iiil£lK228 
tCT®ffi*tlftiS«Y0<!:©MY1-YO *38!?LT. Y1-Y0 
^m?3234 tCtb73-r*M»8§232 <t> 5£8tg232 
73**lfcY1-Y0 IC, «F5#l!l>li»SP124 (HI) t> s Z5 

TLznzmmmm *mnrzmm®236 1. s»8S23 
6 <D\ati238 tmm®m28 (omttw tzmnTzin 
»^24o t^tso nmmAQ otiitmAimmmm 

[0 0 3 7] m2<D*iHI«iagl5204 i*> fflrajassi5202 
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t t*>Ktct S.tfTMFtflRKD 3 mmiZ-O^T (Y2. Y1, YO) 
23WIIH*ffft5*IBSBT**. d©ffiP^5aSg|5204 
W\ SSI2IK220 (cA^l*n*ilSY2<i:il}5l2lffi220 lc 

zmm-$titz®mnt<Dmn-n *«»lt» Y2-Y1 £ 
^tifcY2-Yi BRflWBw»i24 frS5*sn*B 

fB^Sd *B*reBBB244 ts C©JiSgg244 ©!ti 
*J246 <kSSS236 ©tB*j238 <t©g£;gS? 
248 <h, £©;JiWSg248 ©tij*j250 K(d-1)/2 £ggL 
7ttJ*>226 £tti*j-r*SS»8§252 £s ffilS^ifcltWgim 
2 fr65*6ft*lfRa#ad frS(d-1)/2 OMilfcSlttiL 
T§Sf?8252 («:ii]ftr«Bft[slH254 £*£t»o HfflXL 
g35204©226 «ai^SiJtaiSP210 ©^St§206 (Cj&^£ 

[0 0 3 8] C©S£»8206 tt» BBUaaBM 
*l£ft/c1/2{(Y2-Yi)d-(Yi-Yo)d} (d-1) 

u BnoRttftviH fr£5*6ft;&#aK (o^k ^ 

1)*B»U *©»JWS£*1)0«8208 icffi^-rSo DP 
S?f§208 li, ffiR§SaSS|5202(7)ai^224 <h^§g206 © 
lii*)i:£JlPllU ^(DiSS^m^iS^F^Oil^i: L 

[OO3 9]01KIoT« ffiH«gSP126 IC#»K * 

ffi^r5«ais^siii28 a, *§smijt'Wu *©a*m3 
%&%ffim?mm26 imt>?z 0 «^a»3o & ret 

128 it. ffla?nfcHffiis«fcffii;fcffiiaK ^^ipsm 

SP126 tcm^-r^o £fcv ffi3Sf5^g|5128 li, !»e*StCJ!S 

u/-csssiti«i=£s fc£*«BBB»icBa.sftfc*>xr 

T^SK 5&;rfSJ:?fctS$3-ttT*»Ja\ CCD «fc -5 

B«r*»«*©H«fc«;i:TiiiBB 

[0 0 4 0] ^CO^dS^T'^SISWc^t^m? 
X-A«iSSH100 ©»tt*lilTfcB«W*. **\ SI 
fMHfcC-i*ffi*A*»*aLTX-£k«* r *KST 
*BIM*&HJR»j£ffi120 KT7EB£©B£iU.N 
33«J:tfX-ASaS&©EilS»m,n tcS^T tit^Offi 

Kit? * y s ^*5«aft*ti*7EH«tc 

fctt*B3MHLB»B*©ttB**ELT» BfRAfcSP 
124 tCfl«&T*„ 

[004 1] tt*JOT«frfc3»£» 4QBB 

ttB*3t&8l20 li. *©*¥«*ftKfi^TBJI« 
M,m «f-tl?tt640 tU SB£|6l©iIiSgiitN,n 5-480 
tLTs X-i»ft*r=1.31 ttBBBBB© 
fflS(Rx.Ry) 5(75.56) £»aj-rSo »BB*fMHra£ 
$120 liJ|lULft:BXttB«BXAfttf124 KilMU 



cn*SttfcBBA*»124 T'tt, *r*©BB*«* 
WU *l*T» 3fc©ffiB(76.56) ££#(77,56) ©HSI 
*B«B*WLT» BNJ0BS126 ©jIJila]S&220 lc-f« 

[0042] WmteMX R *gttfc«IHHJR3iW8H2 

6 i& \jimmzmmmm2o KT>i5im*>u seic 

S5I0K22O OtH**51ElHltt228 ltTiI$Ifii*J* 
5o >i®H]K220 ©ttft(Y1)liBIEBtt228 ©ffi*)(Y0) 
#8J*»232 iCTXB&tU *©Htfj(Y1-Y0) tfSWffl 

236 izszzftT. ct\ic%.&%m tfmmztiz. c 

©3WI6»(Y1-Y0)dtt, ?5lcJ)PW88240 (CT. ilffiB 
S&228 frStMjStlfcCWiiMWSil'U *©BIIBS(Y 

1- Y0)d+Y0 tfttltE]B228 ©-*©A*lCflttS*n*. 
[0 0 4 3] Sii[H]liS220 ©ffi^i(Yl)i:il«7 : - 

^(Y2)<hti, M«[8g242 lcA**tlT*©»(Y2-Y1) A 15 

jwi**u *©aonmof2-Yi) «ai®85244 icTm® 

%m tf«»*ti*. C©;1i»!!gm(Y2-Y1)d<!:il»8g23 
6 ©aa(Y1-Y0)d£©Stf**S248 KT«W*hT, 
*©aWISJIl{(Y2-Y1)d-(Y1-Y0)d} 6'«il»S252 lcA^3 

[0 0 4 4] SSII252 ©ffiJ*©A*JC«3WE»254 
6^5(d-1)/2 #4*snT*y, C©fili:iE»8l248 © 
ffl^)250 tfl4lill*ft*. S»fS252 ©jSS^S1/2{(Y 

2- Y1)d-(Y1-Y0)d} (d-1) lis 885*8226 fcftLTSiSSg 
206 \Z\t>-$tl. C<mts ffi&ift;£a5128 ^SBffi* 
nT^5««K <b6<S»Jtl*o C©;HWiem«x flO* 
S208 ©^©A^IlcA^lSn?.., »Pg[HlK208 Ttts 
BifBiC (5) (Cfitt*1*©fll(C»l6r*(Y1-Y0)(HY0 

2*©«KWlSr*K/2{(Y2-Y1)d-(Y1-Y0)d} (d-1) 

[0 0 4 5] CCOIiSm. fl(fkR£Sl28 6^#«K <D<1 
6<K=0 tfttS*nT^*«^Ktt, iC (5) ©2%©« 
lc£^«amtSJKM:« "0" tftoTSISWicfiftlWiaK 
208(CttA*i;rtvf, JP»[lslS8208 ©UAttPIA (5) 
© 1 &©«KfcW£>8«gm©*tfffifl£n3>o $7-Cs 
K=1 tffl(CkK£Sl28 (CTR£$tiTl*3«£(;:& tt 

rasassi5204 tcTjsw^nT-caesgmA^wssfipes? 

208 iCAA^tU « (5) lCj>Ht51^©S(C2*©« 

5Sp^/cjs»^*^KS»si5i26 ©m^t Lrui*)* 
n*. i-eiCs #aasaJi28 tcTias*n/i:^»K # 
(o>k >i)?a5-3fc«^(ctt, uiB^ (s) icfcit*i 

*©*t 2*d!fflIi©«ti|B«*1i#B«IIIBtW)B*r 

— ^iUTiu^^nSo w±©Bf*tt*¥*iRi©sasu 

"3l^TKBUfct»©?S*. HBJfcBftSBBJjlRKco 
^Tffft^iSWtf**. C©«^. E2tc^U7i:jlSl£l 
SS220 fc«fctf228 5 1 *¥jta^mffiOJiS«? (fct 
*tf5'T»*y«) * 
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[0 0 4 6] £<D&%. sSSSft/cflgfcK icmL 

iTft. ifilC «»K tf'O" icBU^fclXttS-ftfcifi 
l^Ktt* 1 *MB©1Stt*** < * LfcBBBBB 
©BBx-^tfBSft*. Lfctf-3T»KM#©«*fc 
tiv E7lc^Lfc<fc?lc, $r-r*5v* U>-7©l£l^i 

BfWDBBr-J'fcBSCttf?**. 
[0047] *fc» ctD«&K «Hb*tt*ci:teJ:-3 

7\ AfcBBKiSefcBttfcaWcatRTSEtfcJ:? 
T» IgffilCJStJ/fc^'f ^"5 •> 7 U>?*ff*C&#?* 
So CCDC<tli. WROXyS;»»lCd8t** 
«B©*fi^*Rar*Ci:tf?**Ei:*»i*U 8 
BT*i»tf*l % BB*BBfc*oTBBjW»KT*J: 

3 tt»iw>a**(r *>\ xrcte*mzft^ 

<DB£lctt» •fiKKK ©B*"T A\ <»L<tt*ftfcjfi^ 
ffl*aHRr*CtT» *W»#tfB«(c»BSftfcBB 
flWStl*. EftSttf-©BB©BBB«0>tt*tt:«;i; 
TBtt»130 **^T*C£lcJ:oTe»U:BJRBfiT 
*citfT**. */tv fcfc*tfX-.M»lc«;i;TB 
■©BfitfSfbTSBdfctt* *©X-.Mg*H:ig»a: 

■ttT#»K ££<b*-esc CCO«^s x-s 

>7"BtlcfcttSBWB<b*'>* < r * c i $ 

|CJ:?T« X-i»flWfcttUfcBB»Bfcpr«£**. 
[0 0 48] W±©£?fcLT*SfSfcJ:tfX-A5iyi;2r 
ftfcBBtt* fc<b*tfs B10lC*©-B*5*T<fc3fc» 
tt**fc(*B'.h*ftfcBBi: LTa^s-n^o BBlc 

6 7j<¥*l6)640 BB. SB^Ir1480 BB©BB«1.31 
ftlcX-*-fVLfctt*« (±8) <t. *¥*lR]1024iS 

at. btoash BB©flft*o.66BicB'.bLfcB'.M4 

I*. tt8Lfc&£yfflkK£8l28 fr64*6ftfc&» 
iCJ&UTf-ft*' tl5r-f *5 •> * UV5>tfJfi*StiTt* 
So COBlcfel^T* BBtt 1 *»Bfca3tt*BB©» 

[0 0 49] C©B?«B7(CB?T&3&> 1 %BB 
tt»B*BT**©?» ^ta-yf U>5W 2 &BB 
fcttBLTBtS 2*BB?tt» fc<h*tf*¥7JlR)fc*t 
LT3jSBB?**fctt» 2*ft«KT«to*tU *© 
B*£ J: tf S*Wc £ tt5BB©filtf£tf o T *-f * 5 » 

7 U>i?tftt*$ti7V« C .htffcfrS. *BBB? 

[0 0 5 0] HJJKBLfcBBBTW:* * 
**iHlfcB* UfcJf^lcli, 2 &BB©MfttfB*.£ 
©?* BB»Bft©***5y7UV5Wtt**ft*i: 

o *\m*> i fco l# km mv&&<m®. : r - * 



5Jg#(ctt, BBBB8126 cottJ^llc. y<V=lVhP 
-;U©fc»©B*S*»«**C £?C©BBtf B»* 

ftSo 

[005 1] Afttttcii* £&%lttlBUBtt©BBr 
-4itf 8b*y hKT«t)4nftT-*?*5*fc CCD 

$ff*s 7 7 uv>Wfi** ftz\ BBSaaacBBr 

-*tf9by hCx-SlcfcSCttffcSo Lfctfo 

B«*tiT^%fc*Jc(*» B8lcBUfc£3IC tH7j#J 
BB210 CD)jDm8S208 (121 2) ©ttftK. MBWK (C 

(*» fc£*.tf»»B206 ©tUfttBttr 
3EBBB802 iCTfeBStU B41BB802 & flngf? 
208 frSH.*lSft*8e* h$7c«9tr-y HOBBr- 
5i*WBU 9tfy hf- SttfA73*ftfcB^tcW:» C 

fi^^*iCS800 lcUl73-rS„ C<D«I^, g£8t[H]S8802 
tt. A73LfcB«7*-4'*»B*E«r«*5*WBfl 
#*4«r*4:J:i\ $fcx ISGLWIWI Its -BBW 
±OA73BBx— S« *T'<T-j£©BBfflfc4' e 'r >*Jffll 
T 4BBBWS* LTH888800 izWGt * 'J 5 » * 
MBBB*WLTfcJ:l\ SS8S800 ttBBBB802» 

BBUT8if9 h?-#«wu znxznmmmi 
6 cotb73i:UT{a7j-r5. 

[0 0 5 2] &8HSSS802 «jP5ffi»ia^SI512 

8 fr6til7]*nfc«3SK £A73U Ctl«BBBBlce 

802tt, 9bf-y hCx-^SttULfclS^Ctts A7JL 
fc«»K COffl*^ ft <fc y «. /J\* < IS^ Lit Lfc«»K' * 

mnmo6 xmi&L. nmmw ©m^se-y h^sa 
rso c©w^s mmm iz*?Tvj%m«i&tzm 

SS800 li«<T ! £> { fc^* ,s *-3T i £>J:l\ SmS800 tffc 
S^lcttx 23fcBB*aSK»***fettBT, *©tt 
73*y-<V3>hP-/l/U *CD$Smv ^©©iftSlslK 

[0 0 5 3] ±rai««?W:B3Kw , rJ:9»=* 
y5©BB»*»6©«flHi**B^T/<y77'300 leg 
SW « <fc 3 ItWfiKLfcA^ £ *HfB 4 * fc 

ttB 5 * 5 KBBBB«*M>»BBBIcWfl LT 
t«fcl\ C©^> B4T(i-Bn«:IG^Bi::9Bf 

ftteflT* y » 7 -r -;u Kp< * y $fc«7 * y 

&<tf©IBtllH]K400 ic^x^x'y+^fclilf^*^^ 
*^6©BBffl**B«LT» CWt'JW *^6© 
«BB*«B*±IBX-/*«WKSB100 tcK^ttlLTX 
-tjWU WSttBft£Ktt**fctt«^LytBBi: 
LTHi73-rS= B5T*ttX-ASBBLfcB«tC, 
5*5. 0Bfl:ir©itBWl*BLTH.73r*B^Hca 
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mztiztmT'&v. **yao 400 ic-MiLfcB 
m^±tm^x-uvmmmm iau*R*inLTX- 
Asas^sstTs *awm**2<D**v(») 500 <o& 

[0054] 

[fSW<D#j£] C<Dj:-5lc*5«0^ic<fcntf. 1#ffifS<l: 
2&ffifS£©&£^£#aia^lSMi:cfc ti*» 

1 (D^aiciscTs luursefctfT**©?* b®<d 
tilts co«aaw9tt©a»<ofl»i^*Rr 

BB*»*aJRT*C£tffJBi:*-3fc. 
[01] *BB(c**«*X-A»BBfifl!>--*»«* 
[El 2] HH«:mLfe*J6fiiJlcfeW5«BB«iaaJ©rtW 

«ww>H»*«riaTa5*. 

[03] El 1 IC/Tv U/c^Sfiffyic <fc **?X-.MBJI£B 



[04] B1fciSLfcBii«U:J:*B?X-A»B»B 

[05] 0uc^Lfciws«ijtc«fc*«?x-i**as»ii 
«q^»*BTBB»BBBicaB*n*«*©«« 

[06] 01 K^Ltzmmmicm^mmm».mnm> 

[07] 1*BBfc«J:tf2*MBfcT*ftf*ft»HSft 
fcBBOtf'f^-S y * U>$>©«*iKTBT?**. 

[08] H2fc5*Lfctt*M»aM)ffi©*raW*5*T7 
□ '.y?B?$3. 

[0 9 ] 2 %ffiBK £ SffiBUMK&nKjivr B?S 

[0io] BBBBUBB®BBttBa-ti«atrB? 

[fc^cDSftW] 

100 ®?x-A«yige 

120 BSBBBBdtBB 
122 ttMffi&BBB 
124 031X7135 
126 ffiB^^B 
128 #StiS^gP 
130 BfW 



[01] 



[03] 
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